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20-2 



1020020053164 M <£*V- 2002/9/26 

mm 

3°.5L, (a) 7l^-(write)^^* ^3. ^>*1^ #*l*Hfr 

7l^>^ #7fl; (c) d]olEi# 5}JEL*H 7)^ofl^l- ^1 ; (d) 

X>7l^^H^Hl HH3» 714^ nfl 7l ^-ofl 3| « ^ M£ 7^ ==> 

5. 4 
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s}£L c^o] tLofl dl o] E-) 1- 7]^-§>^ ^ ^ n *1H ^^1 {Method and 

apparatus for controlling hard disk drive} 

£ 3afe ^^3.21 ^*Rr 4^7fl ^1 '^1- f^H ^ ^ °11 ^tr 5£ 

<6> t^-gr Cll o] B] ^^-Al^^oll cfl*l ^H«-o>ofl 3} A3., ^-*| *l£r*3<HM 
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<7> C^3L 2=i£Mi±fe 3^3} 12 *>M-S.^i *HS-°fl 

<*| Clia-ofl 71-1=- 51 Tfl^^M", ^ ^ia.ofl Afl3.£ cflolEil- 

^£5}- ^ ^s^^*! c-l^a.^ Sj^ y cHr^ BPKBits Per Inch)^ US. 

TPI (Tracks Per Inch)7> ^tfl£]jL, o]6fl 4^ ^^^>J1 ^l^tr fl*] 

<8> 7^ofl^ T^BL = ^l^^oj n>ZLLilEJ ^ofl 

J±*r^(Hc)°l ^7>£H *lcl°H 7l^-*>7l7l- ^olu). JH^iLtf 3^ 

<9> ZL^JL, ^1^1- ^ 5>^r € ^(Pole tip)£r £5L°fl tcf^ 1 ^SRr ^ °1 Si 

<! -§-<?> 7]^. ^ = 7} Ol7^ JpLoflo) ^sj- ^-Efl7>^ <g sg^Tll € 

<10> ^oflA-^ # ol^ ZLE)JL , 7l^- ^ofl 

71^- *1^H1 #£r^l ^S]^ * Z.5\- ^tfl^l 1 ^^Ml 
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*ol (plying Height)7> ^^Tfl ^H 7^ 3^ #5^1 i*°l7> « 1 *fl 

^ ^A^O.^. ^O^A^ 71^- 3L7H 71 ^SLl- ZflW^ 4l:M 

ofl 0^7} iMS^ £-*fl^°l ^1 ^r^7> Tl^ol Tj-oofl^ ^7] 

^eHH ofle]7> 1H3€ ^-1- 0 1 3* ^1^1 

<11> Tgji 7^ 71^- nfl^l^l ^t^^^H-^ 7-^oflA| ^)S-(head) ^ Cj^S. 

(disk)sl M-»»>^a^ ( cflolE^ 7l^-(write)**M c^aofl 7 r 2}-7r 3*1 

E^jqjq (track pitch) ^ 7]^- ^^(write head)^l 37l7> ^°}x)E.3, 7>^-^ 
Afl7l7> ^-o>^l7fl £H ^^oflA^ tjia.^- 7>S|-^-Ajol i4w>X|^ Weak writ e^Vo] 

^ 2.coflA^ CflolE^ 71^-^^^: ^^^V CflolE^ tji^ofl 7l^-S>JL 7]^ 

*V Dflo]E^» c^^<HH a|:E.sH 7l^-^i^ c^olElsf til^H ^a^* 7 l-Ir-4 
ej£f O.S. ^r*3*Kr 7l^-^^(write verify) 3^3. S. 

i5L o| m.^ cg^oijA^ 71^-^^^- 7>5}-7> ^ £)a1 ^ Weak Write^°l 

<12> o] s}^ 7l#3 4^1^, Aj-71 sfl^*>7l ^ X\£tQ 

o)]ei7} ^#5]^ 4SBH «Ai ^E^^-fr ^fl«H 3M3# y o V ^ £ 3. 
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<13> £ ^o) ol=.Jl^> ^ rfS. 7]^ 3\4^r, A o V 7l « 0 >^ ^-ff^^M <£$X\?]7) 

<i4> $ 7 ]cj\ o]^7l ^tt ^ofl t-lH^-H^HH FlH^* 7l^>^- 

(a) 7l^-(write)^^^r ^^1§H *KEL n^£L #*1*R^ 

^^l;(b) ^"71 ^£7> °J Tfl^Sl o-|^o] T^JjLofl 7 ]S.^^ 7 )^ <yollol^-§>^ 31 # 
tiHE^Jl^Hl 71 #7jl ;(c) ^"71 71^-^ ^}o)B\% ^^-ofleil- 3#*Kr 

^T^;(d) ^7l (c)#7]HH 7}^°\}l]7} ^#5]^ <^1*1BH OH^* 7}^\$r #7)]^ 

<15> ^- 7 ]°] 0)^7} -a ^ofl 4^ Cfl 7-1^-^1 ofl A] X$\o}B\^ 7}^\7] 

*R V *Hr ^^; A o V 7) dH^^l^ ^£f ^-7i*>^ ^£€^;^7l ^ 

AJ]B\6\} 7}^ cflolEU- ^JE.^ ^"71 t^sH A^Vs} CiHEi<4 tll^H 7}^o\] 

ell- ^ 71-IM1&17} ^]wl-E a]3*>^ oflwl^E^l t-lHEi-i- 
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<18> 5. 2 ^ cflolE^» 71 HH^I^ ^ ^flll-^-i: $ltr ^Hl^&H" i^Kr *fl«l 

i^-ar}^ c^^3^ <|^<» M-^ifl^ JE^t}-. s>£L c]i3 = &Hj±5>| 7<\7}s\- 

&^-dl, zl ^ sr>u|-S.^ ^ h]e efls^( Z one bit recording, ZBR)^^ 7l#ol ojrf 
. ^ tils efls^^l^ £l^£L2l 4^ 7fl^ ^(zone)^-^L SrtNol ^ ^ 

7fl£) ^efl^ 7>^1^. ^^*r €: 71^- ^ T-fl ^ #5} ^^l 

«■ ^s^H ^l^l ^7>X|2J ^ # ell (zone bit 

recording)^: ^3.^ ^al^E^ uMq-ifluL £U dME|# <3<3*1 

CflolEi <3<*£r ^^1^ #^El ^ifl^ ^^1 ^^tf. ZLE|jL ^ifl^ 2,o\ ifl^ofl $}o] 
EiSl ^fl Hfl ^1 ♦ <^°1 o>^£lJl o] c$ol i%6\] 6\]^^B\^r tiflxltm. C-flolEi ^afl^l 

1- 3ltr ^-8: ^tilE^olsl-^l-cl ^>i4 o^o} E^O S ^^Cf. 
<19> £ 3a^r ^^3^1 HS»-gr ^*Rr ^K^fiS] 41 E^ ^*H1 cfl^r 5. 

M-El-i^Jl 5. 3bfe A^AJlEl^ 71^-51^ ^Ji^o} ^rp.^ Uj-El-Ml^ SUgojtf. 

<2o> ^j-c ci^a. =E)-oi y.(ioo)^ i^-i- £ Ei (114)^1 sl*>^ sl^iEl^ ^HS- *>M-^I 

q ^3.(112)1- S^JL $X^-. *r-^ ^5}ol «.(100)^ ^1^3.(112)^1 S.^} 91^ 

51 Tfl ^«-7l(£^^l nl£Al)l- SE*V if-^Jl &tf. 

<21> ^^-7]^ Cli3.(112)Sl S^l 7]- 7jl» ^1^>71M- Cl^aL^l a ^-g- 7>3}-Al 

^<Lsm 5)^^>^r cl^3(112)^^E^ ^Jil- £|7W 7l^-*v - oicf. «1^. ^^el ^ 
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7)S. -g^SM $X*) U J:, °1tt Cl>ia.(112)» ^>^7l7l W 7l^-g- ^^71^- t]ii3. 
(112)^1 Xl-Tfl!- ^1^71 8171-8- ^«:7lS o}=c>l^ ^cfjl o^s^o}: *V 

<22> ^7]^ ^1^.(120)^1 -f^M ^ *r SZ^r. «fl = (120)^ ^«:7l2l- t^=L(112)£l 

S^a>o]^1 ^-71 mH^Cair bearing)-!- ^*|7l^ Si4- 31^(120)^ 31 

— ^ej o^^^-eKHSA; head stack assembly, 122) «fl 5^. 
el(122)^ iL°l>i ^^(126)^: ^ ^<fMM3 -^-(124)^1 ^MJ-sM 
(126)-& 2.°}^ J&EKVCM; voice coil motor, 130)1- -^^b *}^il^ ^Ir^ 

(128)^1 ^1^ 51 Til 31*1^1 SX^. $-°}^ 126 HI ^Sl^r *lff-Tr BlH^ ^^fl^.^ 

(132H tfl^H ^j^ojlolEi <#(124)^r 51^^71^ ^-^^^1^. ^l^oHolEi 

(124)^1 3)^^ rl^(112)^l 7>S.^e : | ^^-711- 3Ht}. 

<23> Cli^(112)Sl EBM ^ofl 7l^i=f. H^ilS. ^^3.(112)^ A>-§-7.> 

3M^7} 7l^-£)^ HM^Cdata zone), HaWJi* Aj-g-^l ^-f°fl «flE.7> $1*1 

^(parking zone) ^ ^^^Vli ^€^f. A M^(134)^r ^^il 

S. ^Sl if-^>JL &cj-. zv ^jjE^ c|He1 ^^(data field)** ^JE. 

(identification field, ID^JEL)* i^Rr 31 °1 ^ S* A^^it.ifsfe 
EiS. A cflolEl^El A>oloil^ o]e! ^)e-1 ^(ISG, inter sector gap) 

<3^°1 ^HW. 3H*l€^m 31 o) Ei 7> 7l^£lJl Al*t ^ = ^r ^ ^ 

(-a^cD* ^It^M W ^iL» i%^f^ SU*. *1j±*|eH 7l^-£|^ A^^i^ sel 
^1: (preamble), *\*L *}3.(servo address mark, SAM) , ^Hs^gray 

code), ^H(burst) U 3fl^(PAD)S = a] «g ^ll^it 2} = ^ nfl #^ 
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^7)1- *fl^rRr -HJi^Bi^ ^-§- AiJi^Ei^-i- ^l*Rr ?jo_3. ^ 

Ji*7l (servo sync)&t-Jl 3.7] ^7]S. *lcf. SAM^ ^iH^ *1*M- <£s} 3°H*1tt 

g]7l 3*1 ^7l« *H**H >H^H°fl *\-°}^ €^ 4!^* 3tb 71$ 

^th*. neflol S i=i=- 4 E^ofl cfl^j- E^ajj:^- afl^tf. *1^3^r MSjt A 1 
^ I^ff <fl *] ofl e^Al ^(position error signal, PES)* ^tr4. 

PAD^r ^JsL^eHH c^oIe^e^^ e^*]^ ^(transition margin)^- ^l^trcf. £ 
Q7}^ EBflofl &i=. ^ill- g^M- 71^-^71 fl^M ^i^(112)^ 7}3_zi 

<24> £ 4^ ^ ^o\] tcj-s. ^.1= c^fl £L£}o]ti( 100)1- *)H (140)3 ¥ 

<25> ^H^l(140)fe al = /BrolE(R/f) *fl^ S| 3.(145) = 5l<g = & e}o]E c^. 0 ] 

^ 2)3.(46)^1 *)1 = (120H1 ^tMel ?Ef e ]( 141 )f 5L*r^ oicf. ^E-i-ei 

(141)^ Us. = 3>1H(DSP : Digital Signal Processor), *>°l3S. = 3.4H , p > 

ol^s^-si-frl f-°l ^4. aE t£ j (141 )i, t^a.(ii2)3.Jf£l E|s.s r 7iq- a 

^ C^rl(112H Olio] Ell- 7)^-^>7l fl*H el^/BHH ^(145)3 ^H^lS* ^# 
5M, ^"§1 ^l^(144)ofl^l ^£7} 10[°C]^ ^ 7-1 ^^olE}^, 71^-^ 

^71^^- ^MH^a] *H^*rui 7l^-*V cflolEll- Bl:E.*H HlM^(bit error 
rate)^- ^3*H °flsi7> ^^HS ^H^l- 7fl«fl*m afl^^Ei-^ TlH^ 
» ^-^W. ^^^j A3 R/W sfl ^( 145)3-?- B) lii ^E^H^ s| 3(147)3 

2iM ^E^H^i 2] 3(147)^ Sl^^ ^^EiSf ^--g- Al^Eflofl olE^ol^ 
7l ifl*H ^^3. ^5|ol H.^ *l-g-<sRr 3131- i^Jl SiCf. 
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<26> R/W S^g. 2] 3.(145)^ 7fl^ ££o|l^H *fl^( 120)5.^1 SE^S 

(146HH Aisl- Jl^JeL 3^(3=^41 *1 51*1)7} 9X^ ^ 

*m ^J2S ^B^lo]^ 3.3.(147)5. #^*KlL, iil ^^fEiS^fEi 

A}-§-*} cfl o] B] 1- iii olElsflol^ 3)3.(147)1- f-^H n^^H ^^3.^1 71^-^" ^ 
^H^r 71^- #-f?-3. 5}°1S JE.2H*1 5]S.(416)S #^*17]£^- 

<27> ^Sl-Bi(141)^ il<^ iS<H(126H ^ ^^-1- ^^Rr VCM ^ 51^(148)^1 

atb <H ^4. ^S#eKl41)^ VCM^ ^7l ^ ^«;7l^ ^H*>7] 

<*| ^ S]5(148)3. ^H^lSll- ^-g-W. 
<28> ^Sl-e-l(141)^ g]7l nflie](R0M : Read Only Memory) Stt €313 ^ISLE} 

(142- 1)^1- tilfl^ Dlls-e) ^ ^ ^lS£l(RAM : Random Access 

Memory) 4i^>( 142-3) <>fl ^^^M &th ^SLB] i7}(142-l, 142-3 )fe i£l?1<>l 
^*JH?l7l ^Ml- 5^(141)^1 ^<5}a} A^g-s^x]^. *J r-flo]Ei# i^>ZL 

<29> 4lHS^lH -f-H^ *}u|-3.>H fl EBfloflA^ t}3- ^7l# °1 ^ ?1 ^ ^3. 

^(seek routine) ^ 1^ ifl^lM ^SL 4^1- #<>Hfl^ ^(following 
routine)^ ^a. ^71 # ebJo^ o^a] 7^ 5L^ r 7] ^ 

-H^L i^V^i H ^^1 ^ls.^, 47>(50)fe ^ 7} 

<30> ^*1, uflS.il} 47}(142-1, 142-3)°im 7l^-^^7l^ ^ 7fl^7l^§- ^oj-g^l 

71 = 3.ZL^ ^ ^7^1-^51^0] 7^5) olcf. oj ofl , ?E t ^( 141 ) fe 
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o] A o V 3HH, ^£ 4fl*Kl44)«1M £r5.7> t>ln>O.S. ^r^TT ^ 

<31> ^3^12.^(143)^ liE^^S^fi] 7]^*$%°] vfl^^^, CllolEil- 

*111tH3Hl 2^(143-1 HI si d)1£e] ( 143-3) ofl^ i=^EL( 112)5. *fl^ 

<32> £ 5^ t^l 7-1^-^1 oil Hi o] Ei # 7l^-S>^ wj-^ofl cfl fl jH-g-^ ufEfvfl 

^ 2^14. 

<33> ^H^-fE^lAl r-iloiE^ 7]^-^ vflel'S ^ 1H1 3] tH]s.el( 143-1)^1 7]^- 

^ cflo]Ei7> z\^s\JL «l-eKl41)^ 7l^-^^# ^^H(510^7^1) % 7 ] 

S bWhJ-aW^ -8:2^(144)0^ S}2^i£LELi^oljd £-2(T)» ^ 

#^1-^(520^711), 3E|jj( 141 )H £2^*1 ( 144) <HH ^#*V o-}2 t^£l =e)-ol tio) 
^2(T)7}- <y7ll^5L(Tth)inf (530^7jl ) . ^ 7 MH , °d 7ll^2(Tth)^r 

^l^Rr £r25. ^^*>J1 <Hti>^ lOfC]* «9?ll£:3E£. 

<34> 530^3-711^ ^ ^ SrS. '9H(144HH £r-£(T)7> ^^^(Tth)^ Sk 

^^MItt, 7]^-^^(write verify)7]^ <£°\] o)m.( enable) *1 540^ Til) . 71^-^ 

^7l^-ol oloflol^-ilig, 7l^^t «K£- nflolEil- ^-(120)^1 3L^ ^^l^^Hf 
-f-SlW C-llolEi^^^oll oli, ^E^] 7l^>ZL(550^7ll) 7f7l^IE.«lllL7> ^3. 

. °fl 71^-^ cflo]Eil- 71) ^^^(560^741) el 2.*M *11 2^3) ^11 2. (143-3)^11 *RV*}ji 
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*\ 5} oils, si (143-lH ^]^-s\o] 91^ 71^-^1 cflolE^ aj) 2*1 sHl.££| ( 143-3 H ^^s\o] 
91^ el^tr HH^-I- wlmfrH tilEo^( blt error )7> ^t^tt ^» ^^:*14(560^: 
31). 560^ 3HH wlS^l]&l7l- ^^rS^^, (141HH reassign) 

^H-l:^ ^^3.(112)^1 oflwl^^ n. o\]u}c$<x^o) ^«1ajie^o11 

SL^M^^E^i^ 7 )slt$^^. ^a} c-flojE^ 71^*11^(580^:^). 560^741 b) 

*L°\)g\ 7 } ^^*V^1 ^^4^, ^^(112)^ t-lHE|<3<5Hl 7]^-^ C-flojEi ^Efljg. 71^ 

<35> ^^•^•(Reassign)7l^ol^ r *\}x±\7} ^^*1 

^1*1^ (spare sector)S iM^?!^ *H2rg-^j o]3*. *H8*J.fe tl^JjEi* 

ols #E( write f au it)7> ^-f^l ^r^^4. Sr°lS ^ji^iLofl t^o] 

<36> 530#3HH ^r£>ffl^( 144)6)1 X] ^£(T)7> ^ 74l^8r£(Tth) ^-f 

^lltf| si ^llS. E) (143-1H1 7-1^-^ ol Ei » cl^a.^1 71^-^oi (590^:711) 7)^^ 

<37> ^ ^ ^-Ei^L ^ flfe 71^-nfl^Hl ^E^J- Sl-fr ^ 

*i ^^Rr 3°1 7>^S>cf. ^^El7> £j^r ^ 7l-I=-i«ir *\^«\] 2)*}<$ 

%}^^ T 91^ $\°]K\7} A^J-Sl^ S.€- 71^-^11- i*V*lcf, 3#^7r tl# 

71^-t.fl^cq ^^.^ ROM, RAM, CD-ROM, 7>7l Bfl o] 5. , *>=^i^, t^cjia, 
#Efl4=l "11 5. el, ^-c-llolEl 7^J-^1 ^-o) oijO^ ( ^^o] ^o)^_(^m. ^o] o]e]^ 
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*r i-flMfliaS. <S^^ *}^°\} ^^H, ^^V^ 3^7} ^ 

o]^6)]A] A^xgvJ. v}<$. ^o) ! i^ofl $\^ t ^}ELV] ^3.^o)^o\}^] M. 

^SC^l^JE) S.H«1M 7l^-^^(write verify) ^ «#(auto 

reassign)7l^# ^ 7]^-^ zj^^^nj- _£ = 7 > oi^ 
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11 

(a) 7l^(write)^^^r ^4!*H #*1^1 ^^o) #*l*Rr c^] 

(b) #7l ^£7f M^iE oj^o] ^ o-^) 7 ] ^-^#71^ oloflol^-^^ C-flolBll- 

(c) #71 7]^-^ C-flolE^S 7l-HMle.il- ^#*Rr ^^1; ^ 

(d) #71 ( C )#71HH 71^-^1^71- °1|tiHl=H CiHEil- 7|S-*}fe- ^Tfll- 

*}^r Sf^-Cl^S^El-ol tL^ Cfl ol &\ # 7l^S>^ 

13 T 1 * 2] 

*n i%hi 5a<H>H, #7i (b)^^i>H, 

#71 7l^-^^7l^ #71 (b)^] ^ #7l (c)^^l» n^m- <£^Rr 

^ ^cl^^^el-ol«oii t-iloiEi-l- 7l^-*>^ 

3] 

#71 XI 1%H1 Sl^H, #7l (b)^^l^ 

#71 *}EL cjiH #^1^1 ^^o^ ^5:7]- AJ-71 oJtII^JE* 2:4*Hr ^ 4^1 7^ 
^#71^ Cl^^ol^-^H #71 ^}o]B\% xj^EL9) t\]o) B ]<$^o\} 7}^}^ #711 «- 3 

4] 

XI 1SN #71 (c)^tii^ 
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n\*)o\) cfl^l^sq- #7] e]jei*V cflolE^S a] in ^ 

^$SL3. <5Rr *>S.cl^3 = 2l-ola.ofl ^oIe^ 7l^-§f^ . 
5] 

(d2) ^"71 C-flolBl^BlcHl 71^-^ tflolE-l* ^T5H ^-71 ofl H] q ofl 7 1 -H^> 

6] 

31 °1 3 ^ i ^ °1] sa <H A i , 

^.*H cflolE^^fil ^]E^1 7l^ CflolE^* eJ = *H al^oll 7-1^ t)l ol E-) fif U] 

Jul^o} 7l^ofl5ll- ^#sfoi 7l-S-oll5l7> ^#5]^ <^10lEs«^. a^^H ^H^H cfto] 
El» 714=-^ ^-§- >S^Rr ^E^sl^. Sf-^ ^ S^O S ^ ^ncjA^c 

7] 

*)1 6%H1 91°]*], ^7] ^Mfel^ 
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